



W ater is essential to the life offish, it is the medium that must supply or support all fish needs, including breathing,feeding, reproduction, and growing (Coche et aI., 1997).Water quality is an attribute that affects the biodiversity. of aquatic systems. Water quality is the sum total of the physical and chemical characteristics of a water body
(Haruna,2003). It is one ofthe most important factors influencing successful freshwater fisheries, if the water quality is good,
survival,growth, and reproduction offish can reach high values; ifnot fish production will be decreased or even impossible
(ACTFR,2002). Human development pressures point to adverse consequences for water quality and general environmental
degradationwhich in the Lagos lagoon have manifested in declining fisheries, visible aesthetic nuisance and loss of recre-
ationalamenity (Ajoa et aI., 1996).
Fish perform all their bodily functions in water. Because fish is totally dependent upon water to breathe, excrete waste,
maintain a salt balance and reproduce, understanding the physical and chemical qualities of water is critical to successful
aquaculture.Toa great extent, water quality determines the success or failure of aquaculture operations. Fish production from
inlandwater resources (rivers, lakes, and streams) is under the threat of pollution, habitat alteration and degradation, change
in river flow and over exploitation (Gupta, 2006). This work intends to assess the water quality and relate it to fish production
inDadinKowa Dam Gombe State, Nigeria.
Materials and Methods
• Study Area: Dadin Kowa Dam is located 5km North of Dadin Kowa village (about 37km from Gombe town,
.along Gombe-Biu road) in Yamaltu Deba local Government Area of Gombe State. The area lies within longitude
11030' E and 11032' E, and Latitude 100 17' and 100 18'N of the equator (UBRDA, 1980).
• Sampling Protocol: Four sampling sites were chosen within the study area. These are site A-D depending on the
major human activities taking in any of the sites. Water samples were collected from the four stations forthrightly
over a period of eight months, cutting across both rainy and dry seasons. Sampling bottles of 250ml capacity were





Eight months physicochemical study of Dadin Kowa Dam was carried out fortnightly from July, 2011 to February, 2012. A ir tempera-
ture rangedfrom 18.25°c ± 0.50 to 28°c ± 2.16. Water temperature rangedfrom 18. 7Yc ± 0.96 to 27.250c ± 2.21. Transparency ranged
from 1l.00cm ± 1.83 to 29.63 em ± 2.14. Conductivity rangedfrom 13.00)Js/cm ± 13.33 to 41.38)Js/cm ± 5.54. Hydrogen ion (PH)
rangedfrom 6.69 ± 1.03 to 8.39 ± 1.17. Dissolved oxygen rangedfrom 6.69 mgll ± 1.03 to 10. 14mgll ± 3.17. Total alkalinity ranged
from 31.36mgll ± 9.20 to 41. 38mgll ± 29.29. Total nitrogen rangedfrom 0.89mgll ± 0.28 to 2.88mgll ± 0.62. Total phosphorous ranged
from 0.69mgll ± 0.38 to 1.34mgll ± 0.02. Total ammonia rangedfrom 0.20mgll ± 0.027 to 0.83mgll ± 0.05. There were various levels
of correlation between these parameters. There was no significant difference between both sites and months (P>0.05) of all the param-
eters, except total nitrogen which show a significant difference between the sites (P<0.05) and transparency also shows a significance
difference between the months (P<0.05). All physicochemical parameters were almost within the tolerable limits for supporting aquatic
life.




Physico-chemical parameters in relation to fish production of Dadin
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8 T h e r e w e r e n o s i g n i f i c a n t d i f f e r e n c e i n p h y s i c o c h e m i c a l p a r a m e t e r s b e t w e e n t h e m o n t h s a t p < 0 . 0 5 , e x c e p t t r a n s p a r -
r - e n c y w h i c h s h o w s i g n i f i c a n t d i f f e r e n t a t p > 0 . 0 5 b e t w e e n t h e m o n t h s , T o t a l N i t r o g e n a l s o s h o w a s i g n i f i c a n t d i f f e r e n t a m o n g
g t h e s i t e s a t p > 0 . 0 5 . A i r a n d w a t e r t e m p e r a t u r e s w e r e r e l a t i v e l y l o w e r i n t h e m o n t h s o f D e c e m b e r a n d J a n u a r y . T h e h i g h e s t
> < t e m p e r a t u r e v a l u e s w e r e r e c o r d e d i n F e b r u a r y , w h i l e t h e l o w e s t v a l u e s w e r e r e c o r d e d i n J a n u a r y . T h e l o w e s t S e c h i - d i s c t r a n s -
p a r e n c y w a s r e c o r d e d i n A u g u s t . T h e h i g h e s t t r a n s p a r e n c y v a l u e w a s r e c o r d e d i n F e b r u a r y . T h e r e w a s a g e n e r a l t e n d e n c y o f
h i g h t r a n s p a r e n c y i n t h e m o n t h s o f J a n u a r y a n d F e b r u a r y a n d a l o w t r a n s p a r e n c y i n t h e m o n t h s o f J u l y , A u g u s t a n d S e p t e m -
b e r . C o n d u c t i v i t y o f t h e w a t e r b o d y r e c o r d e d i t s l o w e s t v a l u e a t s i t e D i n t h e m o n t h o f F e b r u a r y a n d a h i g h e s t v a l u e a t s i t e
B i n t h e m o n t h o f O c t o b e r . T h e l o w e s t p H v a l u e w a s r e c o r d e d a t s i t e A i n t h e m o n t h o f D e c e m b e r a n d t h e h i g h e s t p H v a l u e
w a s r e c o r d e d a t s i t e D i n t h e m o n t h o f F e b r u a r y . T h e l o w e s t d i s s o l v e d ( D O ) v a l u e w a s r e c o r d e d a t s i t e C i n t h e m o n t h s o f
D e c e m b e r a n d F e b r u a r y , w h i l e t h e h i g h e s t d i s s o l v e d o x y g e n v a l u e w a s r e c o r d e d a t s i t e A i n t h e m o n t h o f J u l y . T o t a l a l k a l i n -
i t y r e c o r d e d i t s l o w e s t v a l u e a t s i t e A i n t h e m o n t h o f N o v e m b e r , w h i l e t h e h i g h e s t t o t a l a l k a l i n i t y v a l u e w a s r e c o r d e d a t s i t e
A i n t h e m o n t h o f J a n u a r y . T h e l o w e s t t o t a l n i t r o g e n v a l u e w a s r e c o r d e d a t s i t e B i n t h e m o n t h o f J a n u a r y , w h i l e t h e h i g h e s t
v a l u e w a s r e c o r d e d a t s i t e C i n t h e m o n t h o f J a n u a r y . T o t a l p h o s p h o r o u s s h o w e d t h e l o w e s t v a l u e a t s i t e B i n t h e m o n t h o f
J u l y a n d t h e h i g h e s t v a l u e a t s i t e D i n t h e m o n t h o f F e b r u a r y . T h e l o w e s t t o t a l a m m o n i a w a s r e c o r d e d a t s i t e D i n t h e m o n t h
o f S e p t e m b e r a n d t h e h i g h e s t v a l u e o f w a s r e c o r d e d a t s i t e B i n t h e m o n t h o f N o v e m b e r .
D i s c u s s i o n
• T h e s l i g h t v a r i a t i o n o b s e r v e d i n s o m e p a r a m e t e r s c o u l d b e a t t r i b u t e d t o f l o w v a r i a b i l i t y a n d c h a n g e s i n w a t e r s h e d
c o n d i t i o n s . T h i s a g r e e s w i t h o b s e r v a t i o n o f A l i e t a l . ( 2 0 0 7 ) , C h u k w u a n d N w a n k o ( 2 0 0 3 ) w h o r e p o r t e d t h a t t h e
h i g h v a r i a b i l i t y o f w a t e r q u a l i t y m a y b e d u e t o t h e i m p a c t o f m a n y f a c t o r s ( e . g . r a i n f a l l a n d s u r f a c e r u n o f t ) a n d
c a t c h m e n t a c t i v i t i e s w h i c h p r e v a i l e d d u r i n g t h e r a i n y a n d d r y s e a s o n p e r i o d s . A d e b i s i ( 1 9 8 1 ) a l s o r e p o r t e d t h a t i n
t r o p i c a l s y s t e m s m a r k e d v a r i a t i o n i n t e m p e r a t u r e a n d r a i n f a l l b e t w e e n s e a s o n s i n f l u e n c e d t h e p h y s i c o - c h e m i c a l
c h a r a c t e r i s t i c s o f w a t e r b o d i e s .
• T h e l o w m e a n w a t e r t e m p e r a t u r e i n t h e m o n t h o f D e c e m b e r a n d J a n u a r y ( 2 1 . 5 0 c a n d 1 9 . 7 ° c ) m i g h t b e a t t r i b u t e d t o
c o l d w e a t h e r c o n d i t i o n s o f t h a t p e r i o d b e c a u s e o f t h e h a r m a t t a n t h a t w a s s e v e r e t h a t t i m e o f t h e y e a r . T h i s e x p l a i n s
w h y t h e d r y s e a s o n m e a n v a l u e s o f t e m p e r a t u r e w e r e g e n e r a l l y l o w e r t h a n t h e w e t s e a s o n m e a n v a l u e s . K o l o a n d
T u k u r a ( 2 0 0 7 ) e x p e r i e n c e d t h e s a m e t r e n d i n T a g w a i D a m .
• T h e l o w e s t t r a n s p a r e n c y i n t h e m o n t h s o f J u l y a n d A u g u s t m i g h t b e a t t r i b u t e d t o h i g h a m o u n t o f r a i n f a l l a n d i n -
c r e a s e i n d e b r i s l o a d b y w a t e r r u n - o f f . T h i s a g r e e s w i t h A b u b a k a r e t a l . ( 2 0 0 6 ) w h o r e p o r t e d t h a t r e d u c e d a c t i v i t y
i n L a k e G e r i y o a n d c o m p l e t e l a c k o f r a i n s a c c o u n t e d f o r h i g h t r a n s p a r e n c y .
• T h e m e a n v a r i a t i o n o f c o n d u c t i v i t y v a l u e s r a n g e d f r o m 6 . 5 I l s / c m t o 5 0 . 5 I l s / c m . T h e s e c o n d u c t i v i t y v a l u e s f a l l
w i t h i n t h e r e c o m m e n d e d v a l u e s o f l O u s / c m t o 1 0 0 0 1 l s / c m ( A C T F R , 2 0 0 2 ) . T h i s s t u d y o b s e r v e d p o s i t i v e c o r r e l a -
t i o n b e t w e e n c o n d u c t i v i t y a n d t e m p e r a t u r e v a l u e s i n D a d i n K o w a D a m w h i c h a g r e e s w i t h A b u b a k a r ( 2 0 0 6 ) w h o
r e p o r t e d h i g h e r v a l u e s o f c o n d u c t i v i t y w h e n t e m p e r a t u r e v a l u e s w e r e h i g h e r .
• T h e p H v a l u e s r a n g e d f r o m 6 . 5 - 9 . 0 , w h i c h i s i d e a l f o r s u p p o r t i n g a q u a t i c l i f e i n c l u d i n g f i s h ( B o y d a n d L i c h k o p -
p l e r , 1 9 7 9 ) . E x t r e m e p H v a l u e s c a n c a u s e s t r e s s t o f i s h , e s p e c i a l l y a t t h e g i l l s u r f a c e s ( S t i r l i n g , 1 9 8 5 ) .
• D i s s o l v e d O x y g e n r a n g e d f r o m 6 . 0 t o l O m g / l , t h o u g h t h e s l i g h t v a r i a t i o n i s w i t h i n t h e t o l e r a n c e r a n g e f o r m o s t f i s h
s p e c i e s . T h i s a g r e e s w i t h A b u b a k a r ( 2 0 0 6 ) , K o l o a n d T u k u r a , ( 2 0 0 7 ) , a n d E I F A C ( 1 9 7 3 ) .
R e s u l t s
• T e m p e r a t u r e w a s d e t e r m i n e d i n - s i t u u s i n g t h e r m o m e t e r . W a t e r t r a n s p a r e n c y w a s d e t e r m i n e d u s i n g S e c h i - d i s c .
C o n d u c t i v i t y a n d p H w e r e d e t e r m i n e d u s i n g c o n d u c t i v i t y a n d p H m e t e r . D i s s o l v e d o x y g e n , P h o s p h o r o u s , A l k a l i n -
i t y , N i t r o g e n , C h l o r i n e a n d A m m o n i a w e r e m e a s u r e d u s i n g A q u a g e m w a t e r A n a l y z e r . O n e - w a y a n a l y s i s o f v a r i -
a n c e w a s e m p l o y e d t o d e t e c t t h e d i f f e r e n c e s b e t w e e n t h e p a r a m e t e r s .
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Results of the study showed that most of the physicochemical parameters were within the recommended values of most tropi-
cal water bodies. The water of the Dam is suitable to support aquatic organisms particularly fish. It is important to regulate
the human activities taking place around the Dam so as to improve the proper management of the water as well as the aquatic
organisms.j.r
• The alkalinity ranged (24.8mg/1 to 48mg/l) falls below the recommended value of 50 mg/I as Ca to 300 mg/I as
CaC03 for fresh water fish culture (Stirling, 1985). This might be attributed to the low bicarbonate content leaching
from the soil in the catchment.
• The mean total nitrogen fluctuated between 0.9 mg/I to 2.9 mg/l which agrees with 0.68 to 2.19 mg/I reported by
Jidauna (2010) in Lughu reservoir, OA4mg/1to 1.2mg/l reported byAbubakar (2006) in Lake Geriyo, 0.25 to 0.34
mg/l reported by Mathias (2010) in river Ilagil. The values of total nitrogen obtained in the Dam were less than the
dangerous limit of 10mg/l reported by Abubakar (2006).
• The monthly mean variation of total phosphorous ranged from 0.7mg/1 to IAmg/1 which is higher than 0.04 to
0.05mg mg/l observed by Kolo and Yisa (2000) in River Suka, and 0.021-0.046 mg/I observed by Mathias (2010)
in river I1agil.It agrees with 0.68 to 2.19 mg/I reported by Jidauna (20 I0) in Lughu Reservoir and OA4 to 1.2mg/I
as reported by Abubakar (2006) in Lake Geriyo.
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